Background-Propranolol inhalation provocation tests are used to measure indirect airways responsiveness in the investigation of asthma. In this study the effects of repeated propranolol inhalation provocation tests within the same day on normal diurnal variation in the forced expiratory volume in one second (FEVy) and subsequent propranolol airways responsiveness were investigated. Methods-Fifteen atopic asthmatic subjects were challenged with doubling concentrations of propranolol at 08.00 and 16.00 hours on the same study day and at 16.00 hours on a control day to exclude changes related to normal diurnal variation.
Propranolol inhalation provocation tests are used to measure indirect airways responsiveness in the investigation of asthma.' Assessment of indirect airways hyperresponsiveness is gaining interest as it may better reflect inflammatory processes in the airways of asthmatic subjects than measurement of direct airways hyperresponsiveness with methacholine or histamine. Enhanced inflammatory activity has been proposed to play a part in the development of nocturnal asthma. Assessment of indirect hyperresponsiveness within one day might therefore provide more insight into the pathogenetic mechanisms leading to increased nocturnal airways constriction. Little is known about the effects of repeated propranolol inhalation tests within the same day either on baseline forced expiratory volume in one second (FEV,) or on propranolol airways responsiveness. Measurement of propranolol airways responsiveness appears to be reproducible from day to day when these tests are repeated within a time interval of one week. 23 However, it has been found that the decrease in FEV, after propranolol challenge is longlasting, and does not return within 5% of baseline values after 90 minutes. 4 Furthermore, upon oral treatment with propranolol the inhaled bronchodilator response with isoprenaline is significantly decreased.5 As a circadian variation in serum adrenaline levels has been proposed to underlie variations in the diameter of the airways,67 propranolol challenge tests may interfere with normal diurnal changes in airways diameter. Besides, previous challenge with a non-specific stimulus may either enhance or reduce the sensitivity to the same or another stimulus. Upon oral treatment with propranolol an enhanced responsiveness to histamine has been observed in asthmatic subjects.8 On the other hand, a decrease in the airways constrictive response or tachyphylaxis has been reported after repeated inhalation with a variety of airways constrictive stimuli.910 It has been shown that tachyphylaxis on airways challenge can even last up to six hours. Tachyphylaxis to propranolol inhalation has not previously been investigated.
The aim of this study was to investigate the effects of repeated standardized propranolol inhalation provocation tests within one day on normal diurnal variation in FEV, and on subsequent propranolol airways responsiveness in atopic asthmatic subjects. In diurnally active subjects the lowest FEV, is reached in the early morning, whereas the highest value is found in the afternoon. Propranolol challenges were therfore performed with an interval of at least eight hours at 08.00 hours and 16.00 hours on the same study day and on a control day at 16.00 hours.
Methods

SUBJECTS
Fifteen atopic asthmatic subjects were recruited from the outpatient clinic of our department of pulmonary diseases and through advertisements in local newspapers. The study had been approved by the ethics committee of our hospital. All subjects signed an informed consent agreement. They had a history of episodic dyspnoea or wheezing consistent with the clinical diagnosis of asthma" and had no 
